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PURPOSE OF THIS MANUAL

This manual is applied to ION's Rectifiers built in USA from 2019 and is
infended to guide the use of Touch Screen Panel.
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Output current Operation
display Mode
Hiddengkey \ Program Key
Current set point - q diol
: tatus displa
display w nn + Manual /
Current set point — )
e START P1.1 START key
ys
Green light
Output voltage when ON
display + -
. STOP STOP key
Voltage set point
display Green Power Products
Voltage set point Red light when OFF

keys

Figure 1

Main screen - Screen 1:

- Start, stop

- Set Points for Current (Amps) and voltage (Volts)
- Current and voltage displays

- Operation Mode on status display

- Output status ON - OFF

- Fault on status display

- Process position on status display
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Figure 1a

1. Set current and voltage set points.

2. Voltage mode operation, set current set point at maximum and for
current mode operation set voltage set point at maximum.

3. Touch START key end see the green light is ON.

4. Figure 2 shows an operation screen with ON output state and 64 Amp
load.

5. To check the output voltage: program the output pulse mode to DC
(direct current), verify RxI compensation 0.0% or no load. Check at bars
output on the rectifier.

6. START and STOP keys can be actuated by the external input.

7. The hidden key at the up left corner is intended to recycle the screen
during long processes when it may present a dark screen.



OPERATION MODE:

1. On Screen 1, press - (PRogram) key.

Pulse Diagnostic

Process

Maintenance Fault

Inputs and .
Outputs | Dosing F’umsz
Miscellaneous History

Figure 2 - Screen 2

2. Press [Operation Mode:
| Operation Mode -

X Manual

 Timer Prog|
B Amp x Min m
B Ramp Stages m
B Layer Thickness m

Figure 3 - Operation Mode Screen - Manual

3. There are 5 operation modes:

- Manual: manual START and STOP

- Timer: stops after timer program

- Amp Min: alarm after counting Am ou Ah (Amp times minute
or Amp times hour)

- Ramp Stages: voltage recipe program

- Layer Thickness: calculates layer thickness from weight and process

efficiency



OPERATION MODE: TIMER

| Operation Mode

 Manual

X Timer Prog|
B Amp x Min m
B Ramp Stages m
B Layer Thickness m

Figure 4 - Timer Operation Mode

1. Check box Timer . Figure 4.
2. Press the corresponding Prog key and see the screen bellow:

| Prog. Timer

1 T6

2 T7

3 T8
T9

5 T10

i,

il

Figure 5 - Timer Programs

3. There are 10 independent timers to set.

4. Resolution or minimum set time, 1 second.

5. Maximum set time 99H 99M 99S.

6. The selected timer is shown on the status display on Screen 1.



TIMER PROGRAMMING

| Prog. Timer

T1 \ 0:01:30

Figure 6 - Timer Programming - Editing 1

1. To set the timer program press the corresponding field (green field).
2. Use the auxiliary keyboard to input the new time.

OP
T1 | 00130 | 00215

2

| Prog. Timer

3
T4
T5

il

Figure 7 - Timer Programming - Editing 2

3. DEL key clears the last inserted digit.
4. Press the editing field to escape (white field).
5. Press OK to confirm the new time.



6. Select timer to be used by pressing the corresponding numbered field
(gray field).

| Prog. Timer

1 T6

2 T7
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i

Figure 8 - Timer Programming - Editing 3

7. Press - (OPeration) and see the new Screen 1 configuration.

0 A B

0an 4 - T2:00:03:30

START P1.1
- + - STOP
- Green Power Products _

Figure 9 - Timer Operation - OFF




TIMER OPERATION:

1. Figure 9 shows Screen 1 configured as Timer operation.
2. The status indicator shows _ where T2 is the timer in use
and the time is set to 3:30s.

3. We can change the timer in use, sequentially by pressing the status
indicator. It also may be changed by the external input “ SWITCH PROG".

EEIA--

000 4 T2: 00:03:30

STOP

Green Power Products
Figure 10 - Timer Operation - ON

4. Time is countdown in the green light.

5. Press STOP to pause. Figure 10.

6. Pressing START restarts the countdown.

7. To cancel the running program press STOP for 1s.
8. The rectifier turns OFF at the end of program.

0 A I E

ol T2: 00:03:30

START P1.1
- + - STOP

PAUSE
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Figure 11 - Timer Operation - PAUSE



OPERATION MODE: AMP x MIN

‘ Operation Mode -

Manual
" Timer m
YAmp x Min Prog|
B Ramp Stages m
B Layer Thickness m

Figure 12 - Amp x Min Operation Mode

1. Check box 'Amp x Min . Figure 12.
2. Press the corresponding Prog key and see the screen below:

Prog. Amp x Min -

Al | 100 kAm | A6 | 100 kAm

A2 | 100 kAm | A7 | 100 kAm

A3 | 100 kAm | A8 | 100 kAm

A4 | 100 kAm | A9 | 100 kAm

A5 | 100 kAm |[A10 | 100 kAm

Figure 13 - Programming Amp x Min counters

3. Program can be Amp x Min (Am) or Amp x Hour (Ah).
4. There are 10 independent programs.

5. The resolution o minimum program is 1 Am.

6. Maximum program 9999 KAh

7. The marked counter is shown on Screen 1. Figure 17.



PROGRAMMING AMP X MIN COUNTERS

Prog. Amp x Min .
A1 | 100kam | 0 KAm

A2 | 100 kAm

A3 | 100 kAm

A4 | 100 kAm

A5 | 100 kAm

Figure 14 - Programming Amp x Min counters - Editing 1

1. To set the Amp x Min program press the corresponding field (light
yellow field).

2. Use the auxiliary keyboard to input the new program.

3. Set the units Am, KAm, MAm, Gam, Ah ou KAh.

Prog. Amp x Min -
Al 100kAm | 250 | Ah_

A2 | 100 kAm

A3 | 100 kAm

A4 | 100 kAm

A5 | 100 kAm

Figure 15 - Programming Amp x Min counters - Editing 2

4. DEL key clears the last input digit.
5. Press the editing field to escape (white field).
6. Press OK to confirm the new program.



7. Select Amp x Min counter, to be used, by pressing the corresponding
numbered field (gray field).

| Prog. Amp x Min -

Al 250 Ah A6 | 100 kAm

A2 | 100 kAm | A7 | 100 kAm

A3 | 100 kAm | A8 | 100 kAm

A4 | 100 kAm | A9 | 100 kAm

A5 | 100 kAm |[A10 | 100 kAm

Figure 16 - Programming Amp x Min counters - Editing 3

8. Press - (OPeration) and see the new Screen 1 configuration.

0 A

000 4 A1: 250 Ah

START P1.1
000 v om

- + - STOP
Green Power Products _

Figure 17 - Amp x Min Operation - OFF




AMP X MIN OPERATION:

1. Figure 17 shows Screen 1 configured as Amp x Min counter.

2. The status display shows where A1l is the counter in use
and the counting is set to 250Ah.

3. We can change the program in use, sequentially by pressing the status
indicator. It also may be changed by the external input “ SWITCH PROG”.

SBB’ A 1 R

innn i A1: 250 Ah
START P1.1
S,S 3 V 7 Ah
5530 + | - sToP

Green Power Products

Figure 18 - Amp x Min Operation - ON

4. Amp x Min count is shown in the green light.

5. Press STOP to pause. Figure 19.

6. Pressing START restarts the count.

7. To cancel the running program press STOP for 1s.

8. At the end of program the green light flashes and the rectifier stays ON
until the operator turns it OFF.

o A 5
\non + _ A1: 250 Ah
START P1.1
IR 48 Ah
233l + . STOP
Green Power Products PAUSE

Figure 19 - Amp x Min Operation - PAUSE



OPERATION MODE: RAMP STAGES

| Operation Mode @J
~ Manual
 Timer m
B Amp x Min Prog|
[ X| Ramp Stages Prog|
H Layer Thickness m

Figure 20 - Ramp Stages Operation Mode

1. Check box 'Ramp Stages . Figure 20.
2. Press the corresponding Prog key and see the Screen below:

Prog. Ramp Stages EJ
XR1 PR | R6 PR
 R2 PR| | R7 PR

R3 PR RS PR
R4 PR | R9 PR
RS PR/| | R10 PR

Figure 21 - Ramp Stages Programming

3. There are 10 programs.

4. Each ramp is composed by 5 times e 5 voltage levels.

5. Time resolution is 1s.

6. Each level maximum time is 99M 99S.

7. The checked box ramp program is shown on Screen 1.

8. Ramps can be tied together with any sequential combination (R1+R2,
R3+R4, R5+R6+R7+R8, R9, R10 etc.), making bigger ramps with many
voltage levels.



PROGRAMMING RAMPS

1. Press the corresponding - key ramp to be programmed.

Ramp Stage #1

P1= 0,00V
P2= 400V
P3= 400V
P4 =900V
P5= 9,00V

Figure 22 - Ramp Stages Programming - Editing 1

2. For programming press the field with the value to be editted (light
green field).

3. Use the keyboard to insert the new time values for T1 a T5 or new
levels for P1 a P5 or new pulse configuration for P#1.1 to P#1.10 or DC.

Ramp Stage #1

Figure 23 - Ramp Stages Programming - Editing 2

4. DEL key clears the last input digit.

5. Press the editing field to escape (white field).

6. Press OK to confirm the new program.

7. For T5 > 0 appears the message “continue #2", which means that
Ramp Stage #1 will be joined to the next, in this case Ramp Stage #2.



7. Examples:

Ramp Stage #1

P1= 0,00V

P2= 4,00V

P3=400V

P4= 900V

P5= 9,00V

Ramp Stage #1

P1=400V

P2= 400V

P3= 900V

P4=900V

P5= 0,00V

Figure 24 - Ramp Stages Programming - Ex. 1 Figure 25 - Ramp Stages Programming - Ex. 2

Example 1: Figure 24
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Figures 24 and 25 show two different programs with the same result. See
that in “Example 1" it is needed the next program “Ramp Stage #2". To
end the program on 22 seconds, Ramp Stage #2 must be programmed to
“zero”.

Fields T1 a T5 set the time of the step.

Fields P1 a P5 set the value of voltage at that point.

Fields P#1.x selects Pulse program P#1, with several different sets of
“TOn - TOff”.

There are 10 presets configuration for Pulse #1, TOn and TOff, numbered
from P#1.1 to P#1.10 and Direct Current (DC). Figure 26.

Default Pulse setting is P#1.1.

Ramp Stage #1 << | OP
T1= 001 |[P1: DC 6 P#1.1
T2=0:15 |P2: 1 7 P#1.1

8
9

T3 = 0:01 | P3: P#1.1
T4 = 0:05 | P4: P#1.1
T5= 0:00 | P5: P#1.1

STOR

10

g BB W N

Figure 26 - Ramp Stages Programming - Editing 3



The example below shows Ramp Stage #1 + Ramp Stage #2 with P#1
variation.
The output Pulse config can be switched every step.

Ramp Stage #1 . ‘ Ramp Stage #2 ..

T1=10:01 |P1=400V DC T1=0:04 P1=600V P#14
T2= 010 |P2=400V | DC T2=0:.00 P2= 300V | P#1.2
T3=0:01 |P3=900V  P#1.1 T3=0:03 P3=300V P#1.2
T4=0:05 |P4= 900V  P#1.1 T4=0:00 P4=1000V P#1.1
T5= 001 |[P5=600V  P#14 T5=0:00 P5=1000V  P#1.1
continue #2 STOP

Figure 27 - Ramp Stages Programming - Ex. 3a  Figure 28 - Ramp Stages Programming - Ex. 3b

Example 3: Figures 27 e 28.

T O O I 7 X0 R S
N O T
NN NN R o) Rmpﬁ#im

0 RN

:
O““é‘“‘1‘0““1‘5“"2‘0““25“(8‘)

Ramp Stage #1 Ramp Stage #2
DC P#1.1 P#1.4 P#1.2

Ramp Stage #1 : 0a 18s
Ramp Stage #2 : 18 a 25s

DC Mode : 0a1lils
Pulse #1.1 : 11 a17s

Pulse #1.4 : 17 a 22s
Pulse #1.2 : 22 a25s

Press |[OP (OPeration) and see the new Screen 1 configuration.



RAMP STAGE OPERATION:

1. Figure 29, below, shows Screen 1 configured as Ramp Stage.

2. The status indicator shows _ where R1 is the ramp in use
ant total time 22s.

3. We can change the program in use, sequentially by pressing the status
indicator (R1to R10).

4. It also may be changed by the external input “ SWITCH PROG".

0 A

ot 4 R1: 00:00:22

START P1.1
- + - STOP
Green Power Products _

Figure 29 - Ramp Stages Operation - OFF

5. Press START .
6. Time is countdown shown in the green light.

379 A N

000 4 R1: 00:00:22

START P1.1

STOP

Green Power Products

Figure 30 - Ramp Stages Operation - ON



7. Press STOP to PAUSE. Figure 31.
8. Pressing START restarts the countdown.
9. To abort press STOP for 1s.

0 A E S
T R1: 00:00:22
START P1.1
BnBU V 00:00:12
-+ | - STOP
Green Power Products PAUSE

Figure 31 - Ramp Stages Operation - PAUSE

10. When Ramp Stages are joinned together you need to select the first
program of the block, otherwise, it runs only the selected Ramp in
“Screen 1".

11. The rectifier turns OFF at the end of program.



OPERATION MODE: LAYER THICKNESS

Layer thickness operation mode calculates “Amp x Min” needed to
reach a programmed thickness into difficult shapes, from weight and
process efficiency.

Calc: A x m = weight (g) x thickness (um) / efficiency (%).

Operation Mode @J
~ Manual
 Timer Prog|
B Amp x Min m
B Ramp Stages m
x| Layer Thickness Prog|

Figure 32 - Layer Thickness Operation Mode

1. Check box 'Layer Thickness . Figure 32.
2. Press the corresponding Prog key and see the Screen below:

Layer Thickness EJ
Efficiency | 50 %

L1 {1000 g|10 pm | L6 1000 g /10 pm

L2 {1000 g|10 pm | L7 |1000 g 10 pm

L3 {1000 g|10 pm | L8 1000 g /10 pm

L4 {1000 g|10 pm | L9 1000 g /10 pm

L5 {1000 g|10 pm |L10/1000 g 10 pm

Figure 33 - Layer Thickness Programming - Editing 1
3. There are 10 Layer Thickness programs numbered C1 to C10.
4. Weight resolution is 1 gram.
5. Maximum weight 9999g.
6. Minimum thickness is 1lum and maximum is 99um.
7. Process efficiency from 1 to 99%
8. The selected program is shown on Screen 1.



PROGRAMMING LAYER THICKNESS

Layer Thickness -

Eﬁicien[ 3251 ﬁ

L1 {1000 g|10 pm ...
L2 {1000 g|10 pm

L3 {1000 g|10 pm ...

L4 {1000 g/ 10 pm ...

L5 {1000 g/ 10 pm ...}

Figure 34 - Layer Thickness Programming - Editing 2

1. Press the weight field to be edited. (salmon back color).
2. Use the keyboard to set the weight value.

Layer Thickness -

Efficiency | 50 %
L1 (3251 g|10 pm | L6 {1000 g 10 pm
L2 1000 g|10 pm | L7 {1000 g 10 pm
L3 [1000 g|10 pm | L8 {1000 g 10 pm
L4 1000 g|10 pm | L9 {1000 g 10 pm
L5 1000 g|10 pm [L10({1000 g 10 pm

Figure 35 - Layer Thickness Programming - Editing 3

4. DEL key clears the last input digit.

5. Press the editing field to escape (white field).

6. Press OK to confirm the new program.

7. Repeat the edition operation for thickness and efficiency.



7. To select the running program, press the gray field . a - . Figure
35.

8. The selected program is shown in yellow L1.

9. Press - (OPeration) and see the new Screen 1 configuration.

0 A I E

0o 4 L1: 650 Am

START P1.1
- + - STOP
Green Power Products _ |

Figure 36 - Layer Thickness Operation - OFF




LAYER THICKNESS OPERATION:

1. Figure 37 shows Screen 1 configured as Layer Thickness.

2. The status display shows _ where L1 is the program in use
and the counting is set to 650 Am.

3. We can change the program in use, sequentially by pressing the status
indicator. It also may be changed by the external input “ SWITCH PROG".

381.1 A [IGEN EE

\non _ L1: 650 Am
START P1.1

| yo U vV 526 Am

SHEEE 4+ STOP

Green Power Products

Figure 37 - Layer Thickness Operation - ON

4. Amp x Min count is shown in the green light.

5. Press STOP to pause. Figure 38.

6. Pressing START restarts the count.

7. To cancel the running program press STOP for 1s.

8. At the end of program the rectifier turns it OFF automatically.

0 A S
”JEE + _ L1: 650 Am
START P1.1
oo v 494 Am
wios + STOP
Green Power Products PAUSE

Figure 38 - Layer Thickness Operation - PAUSE



PULSE
1. On Screen 1 press - key.

2. 0On Screen 2 press | Pulse key.

3. The Pulse programming screen is password protected.
4. Input shown password and press OK. Figure 39.

| Pulse Program

‘SENHA [ "
4860
B
BEE
EE

h...JJ

Figure 39 - Pulse Program - Password

5. Shown password clears only selection between DC e P#1.

Pulse Program

Figure 40 - Pulse Program - DC mode

X/ DC  P#LT

 P#H1 | Auo#1.2  Pulse#1
 P#1+ Train#1 Trainé1
 P1+T1+P2+T2 PUlse#?
 Pulse Reverse Train#2

6. Changing pulse program needs a special password that can only be

provided by General Inverter.



PULSE PROGRAMMING (special password)

Changing Pulse program affects both process and rectifier efficiency,
therefore it should be done by mutual agreement of General Inverter that
will send the password.

1. Pulse #1: there are 10 programs of Ton and Tofff for Pulse #1 that can
be selected from 1 to 10. Figure 41. Pulse #1 is different for each process.
2. To select the program press P#1.x (light green field)

Pulse Program @J
. DC 1Te] P#LI
X P# | 2 7| Pulse#l
. P#1+Trar 3 8 | Train#
 PHTI+P2 4% 1 b
 PulseReve . ° | Train#2

Figure 41 - Pulse Program - Pulse #1 - P#1.x

3. See that P#1 check box is selected. (white field).
4. Figure 42 shows selection P#1.4

Pulse Program @J
. DC 1Ts ] PHl4
X P# | 2 7| Pulse#l
 P#1+Trair 3 8 | Traind
C PHTIHP2 4% p e
 PulseReve 0| Train#2

Figure 42 - Pulse Program - Pulse #1 - P#1.x



5. Press Pulse #1 to reach the 10 programs screen for P#1. Figure 42

Pulses P#1
on (ps) off (us) on (ps) off (us)
32750 (32750 32750 (32750

32750 | 32750 32750 | 32570
32750 | 32750 32750 | 32750
32750 | 32750 32750 | 32750
32750 32750 .10/32750 (32750

© W -~ o

3 T U R N Rt

Figure 43 - Pulse Program - Pulse #1 - Ton Toff

Resolution 1uS

Minimum Ton = 5uS

Maximum Ton = 32750uS (32,75 mS)

Minimum Toff = 5uS or O (zero) = CC

Maximum Toff = 32750uS (32,75 ms)

Maximum frequency = 10KHz ( Ton + Toff = 100uS minimum )
Minimum frequency = 15,26Hz (Ton + Toff = 65,5mS maximum )

6. For lower frequencies set Toff to “0” with Pulse#1 + Train #1 pulse
mode. To check this box (Figure 40) needs special password.

on (ps) off (us) -
32750 | 32750 [ 4000
32750 | 32750 ...
32750 | 32750 ...
32750 | 32750 ...
32750 | 32750 ...

Figure 44 - Pulse Program - Pulse #1 - Editing 1

Pulses P#1

3 T N R N




7. To set Ton and Toff press the corresponding field (light green field).
Figure 44.

8. Use the auxiliary keyboard to input the new value.

9. DEL key clears the last input digit.

10. Press the editing field to escape (white field).

11. Press OK to confirm the new value.

Pulses P#1 << |
on (ps) off (us) on (ps) off (us)
4000 | 32750 32750 (32750

32750 | 32750 32750 32570
32750 | 32750 32750 | 32750
32750 | 32750 32750 | 32750
32750 (32750 .10/32750 |32750

0 0 - o

3 B S R N

Figure 45 - Pulse Program - Pulse #1 - Editing 2

5. Press | Train #1 (Figure 40) to reach Pulse #1 train programming.
Figure 46.

| Pulse#1.1-10 << |OP

Pulse Train
on (s) off (s)

\3275,5 \32?5,5

Figure 46 - Pulse Program - Pulse #1 - Train #1

Resolution = 0,1S (100mS)
Minimum Ton =0,1S
Maximum Ton = 3276,6S
Minimum Toff =0,1S
Maximum Toff = 3276,6S



5. Press | Pulse #2 Train #2 (Figure 40) to reach Pulse #2 programming
screen. Pulse #2 Ton Toff and Pulse #2 train. Figure 47.

| Pulse#2 << | OP

on (ps) off (us)
\32750\32750
Fulse Train

on (s) off (s)

\32?5,5 \3275,5

Figure 47 - Pulse Program - Pulse #2 - Ton Toff and Train #1

6. This is voltage pulse rectifier



PULSE MODES:
1. P#1.x

- Unipolar or forward pulse. Adjust Pulse #1 Ton and Toff.

Ton

Figure 48 - Pulse Diagram - Pulse #1.x

2. P#1.x + Auto

- Automatic forward pulse change depending on output set voltage.
Below 4.00V works with pulse P#1.2 and above 4.00V pulse P#1.x.

P#1.2 - Ton Vref>=4V P#1.x - Ton P#1.2 - Toff
P#1.2 - Toff

J 1 |

Pulso P#1.2 Pulso P#1.x

Figure 49 - + Auto



3. P#1.x + Train#1

- Pulse #1.x plus Train #1. Pulse P#1.x is interrupted by Train #1 adjust.

} Train #1 - Ton‘

Train #1 - Toff|

JO01

Figure 50 - Pulse Diagram - Pulse #1.x + Train #1

4.P1+T1+P2+T2

- Pulse #1.x + Train #1 + Pulse #2 + Train #2

Train #1 - Ton | Train #2 - Ton|

Train #1 - Toff| Train #2 - Toff]

il

Figure 51 - Pulse Diagram - Pulse #1.x + Train #1 + Pulse #2 + Train #2



5. Pulse reverse (optional)

- Reverse or bipolar, Pulse #1.x + Train #1 forward current and Pulse #2 +
Train #2 reverse current.

Train #1 - Ton

Train #1 - Toff ‘

Train #2 - Toff ‘

:{/ Train #2 - Ton ‘

Figure 52 - Pulse Diagram - Pulse #1.x + Train #1 + Pulse #2 + Train #2 reverse




PROCESS MAINTENANCE

The Process Maintenance Screen is composed by 5 programmable Amp x
Min or Amp x Hour counters for the purpose of control process variables
like filtration, anode maintenance, salts and acids addition. Figure 53.
Each counter can be reseted independently.

Process Maintenance -
setting  counter

PM1| 900 GAm | 148 Am CLR

PM2 | 900 GAm | 849 Am CLR

PM3 | 900 GAm | 849 Am CLR

PM4 | 900 GAm | 849 Am CLR

PM5 | 900 GAm | 849 Am CLR

Figure 53 - Process Maintenance Screen

When the counter reachs the programmed value, the status indicator on
Screen 1 shows Verify PM . See that the status indicator remains yellow
until the operator clears the respective PM counter.

Touching Verify PM you go direct to the Process Maintenance screen.

n A S E

iooo 4 Verify PM
E - START P1.1
R HIES

400+ STOP

Green Power Products _

Figure 54 - Process Maintenance - Screen 1




PROGRAMMING PROCESS MAINTENANCE

Process Maintenance -
setting 2500 Ah

PM1 | 900 GAm ...
PM2 | 900 GAm

PM3 | 900 GAm ...
PM4 | 900 GAm ...
PMS5 | 900 GAm ...

Figure 55 - Process Maintenance - Editing 1

1. To set the Amp x Min program press the corresponding field (gold
field). Figure 55.

2. Use the auxiliary keyboard to input the new program.

3. Set the units Am, KAm, MAm, Gam, Ah ou KAh.

4. DEL key clears the last input digit.

5. Press the editing field to escape (white field).

6. Press OK to confirm the new program.

7. Unused counter should be programmed at high value (900GAm) to
avoid undesired alarm.

Process Maintenance -

setting counter

PM1 | 2500 Ah 0Ah CLR

PM2 | 900 GAm 0Am CLR

PM3 | 900 GAm 0Am CLR

PM4 | 900 GAm | 849 Am CLR

PM5| 900 GAm | 849 Am CLR

Figure 56 - Process Maintenance - Editing 1

7. Press the corresponding CLR key to reset the counter.



INPUTS AND OUTPUTS

The “Touch Screen” control board, (Figure 57) is composed by 4
digital inputs and 4 digital outputs like a programmable logic controller
(PLC). They can be programmed using 'Inputs an Outputs screen. Figure
58.

Pin connection:

(12345678

a

LoEE 2 CNE
4 B
o, fessssisiy LOCAL gy [eeeeseee O
St N 1
]
s e 1A - 250VAC
gz reworo i [
Y t
12-24v [ v [ ol cun
GND ® 1] | | D
RLl ~FL2 FRL3 FL4
B
o
L e
o
EI lﬁ_. GIPA K TELA LE0 GRAUS
\_
M1 M2 N3 (M4
GI—057 l l l l OPTO ISOL.
O N g g000000 O
\y

Figure 57 - Touch Screen Control Board - GI-057 ‘ 123456738 ‘

CN5 - pins 1 e 2 =RL1 or Relay 1 - NO contact

CN5 - pins 3 e 4 = RL2 or Relay 2 - NO contact

CN5 - pins 5 e 6 = RL3 or Relay 3 - NO contact

CN5 - pins 7 e 8 = RL4 or Relay 4 - NO contact
- maximum contact load = 1A - 250VAC

normally open)
normally open)
normally open)
normally open)

o~ o~ o~ o~

CN6 - pins 1 e 2 =IN1 Output 1 or E1 - connect to NO contact
CN6 - pins 3 e 4 =IN2 Output 1 or E2 - connect to NO contact
CN6 - pins 5 e 6 =IN3 Output 1 or E3 - connect to NO contact
CN6 - pins 7 e 8 = IN4 Output 1 or E4 - connect to NO contact



| Inputs and Outputs -

Luminous
indicator ﬁ% OFF OFF %1
%2 OFF OFF %2
%3 OFF OFF %3
INg RL4
OFF OFF
o O

Figure 58 - Inputs and Outputs

1. Inputs and Outputs Screen are split in two columns. Left column with 4
inputs E1 through E4 and right with 4 relay outputs RL1 through RL4.

2. Luminous indicators shows the status of the channel.

3. To program the channel function press the corresponding gray key.

4. On Figure 58, was pressed the input channel E1.

5. Select the channel function. To cancel selection press the white field
key. Figure 59.

| Inputs and Outputs -
INT %1
OFF OFF
)
START
IN2 L2
OFF
] STOP B
IN3 L3
OFF START/ STOP
) B
N4 - SWITCH PROG | ,
) HoLD (R#10) B

Figure 59 - Inputs and Outputs - Input Selection 1



| Inputs and Outputs ESC

w START OFF %1
%2 OFF OFF %2
%3 OFF OFF %3
w OFF OFF %4

Figure 60 - Inputs and Outputs - Input Selection 2

INPUT FUNCTIONS:

Digital inputs are used with external contacts to avoid the use of the
Touch Screen from heavy work.

OFF : input disabled

START : this input replicates the START key on Screen 1. When contact is
closed momentary the rectifier turns ON.

STOP : this input replicates the STOP key on Screen 1. When contact is
closed momentary the rectifier turns OFF.

START/STOP : closed contact turns the rectifier ON and open turns it OFF,
only used in Manual Mode Operation. This is an exclusive function! It can
not be activated if there is another input programmed as START or STOP
in any local or remote panel.

SWITCH PROGRAM : this input switches the program sequentially from 1
to 10. It is used in Timer Mode Operation, Amp xMin, Ramp Stages or
Layer Thickness. Works the same as the status indicator key on Screen 1.

HOLD (R#10) : used only in Manual Mode Operation. With closed contact
it runs the program Ramp Stage #10 . This is useful in emergency stops
with automatic lines.



6. Figure 61 shows Inputs and Outputs screen

function.

| Inputs and Outputs

H OFF = FAULT
| DP1 | AxMAL

I pbr2 PamaL
I pp3 ON
[
IN4

OFF
)

Figure 61 - Inputs and Outputs - Output Selection 1

DP1

OFF

OFF

OFF

| Inputs and Outputs

H OFF = FAULT
| DP1 | AxMAL
i br2 PamAL
Il
DP3 ON

L

IN4

OFF
)

Figure 62 - Inputs and Outputs - Output Selection 1

DP1

DP2

OFF

OFF

RL1
)

RL2
)

RL3
)

RL4
)

RL1
)

RL2
)

RL3
)

RL4
)

selecting relay RL2

7. Figure 62 shows RL1 or relay 1 as dosing pump DP1 function and RL2 or

relay 2 as dosing pump DP2 function.



OUTPUT FUNCTIONS:

OFF : output relay disabled

DP1 : the programmed relay activates Dosing Pump 1
DP2 : the programmed relay activates Dosing Pump 2
DP3 : the programmed relay activates Dosing Pump 3
FAULT : this relay actuates when fault condition

AxM AL : Amp x Min Alarm. When operating in Amp x Min Mode this
relay is activated at the end of counting.

P&M AL : Process Maintenance Alarm is activated when the counter
reachs the set value. Activates when the status display turns yellow.

ON : Rectifier ON. This relay is activated whenever the rectifier is ON state
with no faults or pause.



DOSING PUMPS

The dosing pumps controller is intended for 3 independent pumps.

You have to assign a relay to each dosing pump, in order or scrambled,
following the Inputs and Outputs instructions.

Figure 63 shows DP1 with RL1, DP2 with RL2 and DP3 relay not assigned.
Any relay can be assigned to any pump.

Dosing Pumps OP
setting counter t.ON
DP1 100 kAm 156 Am | 12s
RL1 Reset Man.
100 kAm 857Am | 5s
DP2
RL2 Reset | Man.
100 kKAm 857 Am | 5s
DP3
Reset | Man.

Figure 63 - Dosing Pumps - Control Screen

The controller accepts Amp x Min or Amp x Hour program that controls
dosing rhythm and also programs the on time of dosing pumps.

The time the pump remains on is proportional to the additive amount.
The counter can be reset pressing the corresponding Reset key for 1
second.

Manual addition can be done by pressing the corresponding Man. key
for 1 second.



PROGRAMMING DOSING PUMPS

Dossi:tgti:gumprs | | -
o 100KkAm |._ 220 | Ah

Ru (78 ]9 |
B
ops T oe] o oK)

Figure 64 - Dosing Pumps - Editing 1

1. Press the setting golden field for program.
2. Use the auxiliary keyboard to input the new value of Am or Ah.
3. Select units Am, KAm, MAm, Gam, Ah ou KAh.

Dosing Pumps -

setting counter t.ON
0P TR Reset
072 T Reset
s 00 | 57853

Figure 65 - Dosing Pumps - Editing 2

3. DEL clear the last input digit.

4. Press the editing white field for escape.

5. OK confirms the new value.

6. Repeat this procedure for editing the dosing pump time on operation.
7. Pump will be turned on when counting reachs the programmed value.
8. Counting restarts automatically.



Dosing Pumps

setting counter t.ON
0P R Resetan
072 T Ress
s O S 52

Figure 66 - Dosing Pumps - Editing 3

9. Resolution is 1 Am (Amp x Min).

10. Maximum program is 9999 MAh (Mega Amp hour).

11. Time on resolution is 1 second.

12. Maximum pump time on is 200 seconds.

Dosing Pumps

setting counter t.ON
0P R Reset e
072 T Reset
s 00 [ 8253

Figure 67 - Dosing Pumps - Operation

13. Figure 67 shows the light on while the pump is actuated.




MISCELLANEOUS

Miscellaneous Screen Functions:

- Selects the authorizations for Local and Remote Panels
- Adjusts Screen Sensibility (touch)

- Sets time/date and language

- Tells the firmware code on Panel and control board

- Identifies Local and Remote panels.

Miscellaneous ESC
Touch ] Authorizations
Sensibility ‘ ST
Set clock &
language |Y Local panel

' Remote panel

| HI 1.36 04/09/14 14:30 [local) - G21P 1.36 05/09-14 18:52 GI-047

Figure 68 - Miscellaneous Screen

1. Authorizations:

The check boxes in the authorizations field authorizes Local or
Remote panel to change parameters like Operation Mode, Timers, Amp x
Min counters, Ramp Stages, Layer Thickness, Pulse, Process Maintenance,
Inputs and Outputs and Dosing Pumps.

The panel with select box empty or disabled only can change the set
points on Screen 1 as well as START and STOP keys. Even unauthorized
you can navigate through the screens and see all programmed values
without being able to change them.

Press Password and type 123 to free the check box for selection.
Figure 69. Press OK and select the desired panel or panels to be
authorized to make changes.



Miscellaneous -

Authorizations

‘ Password

X Local panel
| Remote panel

[

Figure 69 - Miscellaneous - Authorizations: Password

-3l [local] - G21P 1.36 05/09/14 18:52 GI-047

2. Touch Sensibility:
Press Touch Sensibility key. Figure 68.

Touch sensibility sets the pressure of touch screen. Figure 70.

test test test
|51‘52‘53‘54 55 -

test test test

|6 | s7 [s8 [s9 [s10 500

test test test

Figure 70 - Miscellaneous - Touch Sensibility

Sensibility level can be adjusted from 's1 to s10 , where s1is the
lowest level (lowest pressure).

This section was marked _ because of a
wrong entry may lock the keyboard being necessary to replace the
firmware code.



Select the new sensibility level. Try to chose level near that is in use
and be sure to not to press more than 1 second.

After selection try some tests using the test keys. In case of
locking, turn off and restart again.

After being sure that the sensibility is working good, press for 1
second the level desired.

Observe that screen is protected by a rubber membrane that
pressures the corners of screen. This is an undesired effect that can
miscalibrate the touch panel.

In case of doubt, please, call General Inverter.

3. Set clock & language:

Press Set clock & language .Figure 68.

Check box with corresponding language.

Press Set date to set day, month, year. Figure 71.

Press Set time to set hour and minutes (24h mode only). Figure 72.

Set clock & language << ‘ ESC ‘
Set date Portugués
X English
Set time -
Espafnol

01/01/19 03:49:17
= Deutsch

Figure 71 - Miscellaneous - Set clock & language



Set clock & language _

Set time

\ 01/01/19 03:51:08

Figure 72 - Miscellaneous - Set date

Set clock & language _

Set date

Set time

‘ 01/01/19 05:24:35

Figure 73 - Miscellaneous - Set clock

The bottom line of Miscellaneous Screen (Figure 68) show some
information:

HMI 1.xx dd/mm/aa hh:mm (local) PU2012 1.xx dd/mm/aa hh:mm

HMI 1.xx dd/mm/aa hh:mm = panel firmware version with date and
time.

(local) = this panel is connected to “local” position or

(remote) = this panel is connected to “remote” position.

PU2012 1.xx dd/mm/aa hh:mm = control board firmware version with
date and time and board Part No..



DIAGNOSTIC

Diagnostic Screen shows the rectifier internal status for repair or
instability procedures.

Diagnostic OoP
5V Pwr. Sup. = +5,0V 01/01/19 05:26:07
P Power Sup. = +7,5V Internal Temp. = 42°C
N Power Sup. = -7,6 V acc. amin (p) = 0 Am
AC Line 60Hz 3F 207 V A total = 3701 Am
Isolation:0 (+0 DC) ow
IAMlin=0A 000000,417 kWh
IAPlin=0A IAPcalc=0A
Q.com.: 0% control mem.=2176
L: 100% R: 100% panel mem. =6128

Figure 74 - Diagnostic

1. Internal power supplies:

5V power supply = logic supply = +5V +/- 0,5V

P supply = analog positive supply = +7,5V +/-0,5V

N supply = analog negative supply = -7,5V +/-0,5V
Any of these power supplies out of limits cause fault.

2. AC line:

AC line shows line frequency, number of phases and line voltage.

Phase indicator shows 2F for 2 phases and 3F 3 phase. When a 3
phase rectifier shows 2F, it means there is a missing phase thus causing
line fault.

The voltage indicator should be within +/- 20% from nominal AC
voltage. Out of this margins cause line fault.

3. Isolation: (3 phase rectifiers only)
The isolation displays the voltage AC or DC across the output

referred to ground.
It can be programmed on the Fault Screen . When set to “0” (zero)



disables the protection function.

The upper recommended limit is 45V (positive or negative peak
value), in a way to protect the operator from external hazardous voltages,
thus, 45V means 30VAC of leakage.

More details in Fault Screen description.

4. 1AM lin = displays average output current
5. 1AP calc = displays peak output current

6. Communication:

Q. com. = comm reception quality . Must be near to 100%.
L: = Local panel comm reception quality . Must be near to 100%.
R: = Remote panel comm reception quality . Must be near to 100%.

It may show momentary lower values that must return to 100% in a
few seconds.

7. Date e Time:

Format: dd/mm/aa hh:mm:ss (24 hours only)

8. Internal temperatures:

Displays the control board temperatures.

Maximum values is 65°C (149°F). Above this set indicates Internal
temperature fault. The limit can be set on Fault Screen.

Lower limit is 4°C (39°F) .
9. A total:

Displays the total Amp x min run during rectifier lifetime.

10. IAM = displays the average output current.

11. The remaining fields are reserved for development evaluation.



FAULTS

- Screen shows faults on rectifier. Figure 75 shows Fault Screen
with AC line fault marked.

To clear check marked box.

Some faults need correction to be automatically cleared. If the fault
persists you will not be able to clear until the fault is solved.

The Info key opens a troubleshooting screen for each fault.

X AC line fault set:0 Info

 Water Temp. Info

Internal Temp. set:60 Info

Isolation set:0 Info

Over Current Info

5V Pwr. Sup. P/N Pwr. Sup. Info
Reset AUTO Info

Figure 75 - Fault Screen

1. AC line fault:

AC line fault protects the rectifier against AC line abnormal
conditions that may cause permanent damage.

AC line voltage should be 20% above or below nominal value.

In 3 phases rectifiers, every 3 phases must be in the limits. Any
missing phase will cause AC line fault.

Phase sequence is irrelevant .



Info:

1. Verify:

- line cable conections I

- ho blowned fuses

-the line voltage of all phases P-

2. To clear the fault: -

- press STOP button for 1 second or,

- clear the fault on FAULT screen or, +

- turn off the main switch an then on after 10 P+
seconds.

3. If the fault persists call General Inverter F

Figure 76 - Fault - AC line fault troubleshooting

The right keyboard through the screen.
To come back to Fault Screen press on center of screen.

2. Water Temperature:

This fault protects overheating water cooled rectifiers. The same
fault indication is used for air cooled rectifiers.

This is thermostatic protection preventing damage of electronic
components.

This fault is cleared after the temperature returns to a safe
operating value.

It may occur by missing water, insufficient water flow, clogging in
any manifold terminal or water inlet temperature above 35 °C (95 °F).

At the water inlet terminal is recommended the use of water filter
(100um) polypropylene cartridge cup type. For well water it is
recommended 5um filter.

It is recommended stripping the pipes (cooper pipes) every 6
months or when needed.

Recommended water PH 6 to 8 (tap water).

Water inlet temperature = ambient temperature.

The flow should be more than 2 liters per minute for each 1000A.

The recommended maximum pressure is 10 Bar or 10 kgf/cm?.



o o

Water Temperature fault troubleshooting:
(Water cooled rectifiers only) I
1. Verify:

- water is circulating P-
- water flow rating — 1gallmin/1000amps -
- ifthere is no constriction or folded hoses

- water inlet temperature under 95°F (35°C) +
-the outlet pipe reverse pressurized =

2. This fault is automatically cleared 2 seconds
after the working temperature is betweenthe F

Figure 77 - Fault - Water Temperature - Troubleshooting 1

- if there is no constriction or folded hoses

- water inlet temperature under 95°F (35°C) I

-the outlet pipe reverse pressurized

2. This fault is automatically cleared 2 seconds
after the working temperature is between the _
limits
(water temperature lower limit = ambient +
temperature; water temperature upper limit= P+
95°F (35°C))

3. If the fault persists call General Inverter F

Figure 78 - Fault - Water Temperature - Troubleshooting 2

To come back to Fault Screen press on center of screen.
3. Temperature Internal:

Internal Temperature is sampled on the main control board. With
no output current this value is approximately 5°C (41°F) above ambient
after a few minutes.

Maximum recommended is 60°C (149 °F), this can be set.

To set press , using the auxiliary keyboard digit “123"
password (Figure 79), press OK and observe that the font type becomes
black set:65 (Figure 80), press again this field and digit the new
temperature value and press OK (Figure 81). Maximum recommended
value is 70°C (158 °F).

Lower limit is fixed 4°C (39 °F).



It only can be unmarked automatically when the temperature
returns under the limit.

~ AC line fault set:0 Info

~ Water Temp Info

~Internal Tem set:65  Info

~ Isolation set:0  Info

~ Over Curren Info

5V Pwr. Sup Sup. Info
Reset A

Figure 79 - Fault - Internal Temp. - Editing 1

~ AC line fault set:0 Info

 Water Temp. Info

 Internal Temp. set:65 Info

~ Isolation set:0  Info

~ Over Current Info

~ 5VPwr.Sup.  P/NPwr.Sup. Info
Reset AUTO Info

Figure 80 - Fault - Internal Temp. - Editing 2

~ AC line fault set:0 Info

 Water Temp Info

~Internal Tem set:65 Info

~ Isolation . set0 Info

~ Over Curreni Info

- 5V Pwr. Sup 0 Sup. Info
~ Reset Al

Figure 81 - Fault - Internal Temp. - Editing 3



Info:

Internal temperature fault troubleshooting:
(Alarm <40°F (4°C) or > 150°F (65°C)

1. Verify:

- output conections

- ambient temperature under 113°F (65°C)

Figure 82 - Fault - Internal Temp. - Troubleshooting
To come back to Fault Screen press on center of screen.
4. |solation:
Three phase rectifiers only.

This sensor monitors the voltage between the rectifiers output bars
and ground.

When the measured peak value surpasses the limit , the
fault alarm is triggered.

This resource is very useful with electric heating resistors. In case of
isolation fail the alarm protects the operator.

Setting “0” zero disables reading and alarm fault.
Isolation voltage is displayed on Diagnostic Screen .
To set press , using the auxiliary keyboard digit “123”

password (Figure 79), press OK and observe that the font type becomes
black set:0 (Figure 80), press again this field and digit the new isolation
voltage and press OK (Figure 81). Maximum recommended value is 45V
(30 VAC).
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Isolation fault troubleshooting:

1. Verify:

- no heating resistence isolation fault
- hegative output bar grounded

2. Adjust:

- Set=0 disable this function

- to adjust refer to operation manual

Figure 83 - Fault - Isolation - Troubleshooting
To come back to Fault Screen press on center of screen.

5. Over Current:

Over Current protects the rectifier against output current overload
above 10% of nominal.

It may occur when there are short circuit or loosen screws at the
output bars.

Isolation fault on heating resistors may cause this fault also.

Info:

Over Current fault troubleshooting:

1. Verify:

- ho short-circuit on Rectifier s output

- no short-circuit on tank's bars

- line cable conections are clean and well
tightened

- output cables or bars are clean and well
tightened

- no heating resistance isolation fault or any
other isolation fault

.
i

+)

B
F

Figure 84 - Fault - Over Current - Troubleshooting 1



- output cables or bars are clean and well
tightened

- no heating resistance isolation fault or any
other isolation fault

2. To clear the fault:

- press STOP button for 1 second or,

- clear the fault on FAULT screen or,

- turn off the main switch an then on after 10
seconds.

3. If the fault persists call General Inverter

|
P-

+
P+
F

Figure 85 - Fault - Over Current - Troubleshooting 2
To come back to Fault Screen press on center of screen.

6. 5V Power Supply:

5V Power Supply feeds the logic circuit and local panel. This value
should be 5V +/- 0,5V, otherwise fault is activated.

Info:

5V power supply fault troubleshooting:

1. To clear the fault:

- press STOP button for 1 second or,

- clear the fault on FAULT screen or,

- turn off the main switch an then on after 10
seconds.

2. If the fault persists call General Inverter

Figure 85 - Fault - 5V Power Supply - Troubleshooting

To come back to Fault Screen press on center of screen.



7. P/N Power Supply:

Power supplies P =+7,5V e N =-7,5V, feed analogical circuits and 5V
Power supply also. Any reading over the limits +/- 0,5V, activates the
fault.

Info:

PIN power supply fault troubleshooting:
1. To clear the fault:
- press STOP button for 1 second or,
- clear the fault on FAULT screen or,
- turn off the main switch an then on after 10
seconds.
2. If the fault persists call General Inverter

Figure 87 - Fault - P/N Power Supply - Troubleshooting

To come back to Fault Screen press on center of screen.



HISTORY

oy o [ NS

03:33:04 661A, 7,46V (10004, 8,50V) P-
03:33:06 766A, 9,00V (10004, 9,00V)

03:33:10 OFF (Ramp Stage[1]) -
03:34:18 ON (Panel)

03:34:20 Ramp mode[1] 00:00:22

03:34:20 286A, 2,79V (10004, 3,60V) ++
03:34:20 377A, 4,00V (1000A, 4,00V) -
03:34:30 OFF (PAUSE) (Panel)

03:35:50 OFF (Panel) P+

03:37:42 ON (Panel)

0004 3641 F

Figure 88 - History Screen

All operations and changes are recorded in memory and can be seen
on History Screen. Access by Screen 2.

The register may be interrupted, cleared or hidden by special
passwords.

Each register keep date, hour, minute and second of event
recording.

It is useful to troubleshooting intermittent fails.

Every operations are recorded like load variation and temperatures.

Figure 88 shows a typical History Screen.

P- back page ++ fast forward
- back line P+ forward page
+ forward line F End of recording

- - fast back



CONFIG

Config Screen is restricted.

On this screen we can program scale values, AC line voltage,
controllers, reading calibration, RxI compensation on output bars and
others.

Special password to reach this screen.

The End
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